SUMMARY New estimates are offered of the concordance rates in twins for anencephaly. In MZ pairs, the percentage which are concordant is about 7. This is significantly higher than (about three or four times) the value expected on the assumption that concordance is accounted for by raised recurrence rates within sibships. In DZ pairs, the data are less numerous and the percentage concordant (about 2 to 5) does not so far throw much suspicion on this hypothesis in regard to them.
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Speculation about the aetiology of anencephaly has been based on, inter alia, the supposed concordance rates in twins. I have suggested that the concordance rate is high in monozygotic (MZ) pairs even bearing in mind (1) the raised recurrence rates within sibships, and (2) the hypothesised higher incidence in MZ pairs.1 2 Since those papers were prepared, the data have been reviewed3 and two further large samples presented.4 5 In a sex specific condition, one would not expect the concordance rate in same-sexed pairs to be the same as that in opposite-sexed pairs, even if the incidences of the condition in MZ and DZ twin pairs were the same. However, it is shown in the Appendix that though the sex specificity of anencephaly has some effect on the expected concordance rates, it is not, by itself, substantial.
In a large sample of twin pairs, the proportion which are MZ may be estimated using Weinberg's Differential Rule. I have suggested7 that there is a slight flaw in this. However, this would only lead to seriously biased estimates of the proportion of MZ pairs where the true proportion of MZ pairs is low and this does not apply to the present data.
The assumption underlying Weinberg's Rule is that, among DZ pairs, the number of same-sexed pairs is equal to the number of opposite-sexed pairs. There seems no reason for supposing this to be far from true in regard to anencephalic pairs (that is, those in which one or both are anencephalic). This is so even though, as noted above, concordance rates would be expected to differ slightly between same-sexed and opposite-sexed pairs.
If we apply these considerations to the data in table 1 it would be reasonable to estimate that, among the same-sexed pairs, there are about 138 DZ pairs of which say six (= 5 x 5/4) are concordant. This leaves 288 MZ pairs of which 21 (7 %) are concordant. If one accepts that the incidence rate in MZ twins is 12 higher than in other births' (and that the recurrence rate is proportionately raised in MZ twin sibships), then the number of concordant MZ pairs expected on the assumption that the concordance rate is based on the raised recurrence rate within sibships is 288 x 0.025 x 12 x =6. So it seems that the concordance rate in MZ twins is perhaps three or four times higher than can be accounted for by the raised recurrence rate within sibships.
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Appendix Effect of sex specificity on expected concordance rates.
Referring to the data in table 2, the concordance rate for same-sexed pairs is p2 + n2p2 p2 + n2p2 + 2p(l p) + 2np (1 np) and the concordance rate for opposite-sexed pairs is . In such areas, females do not outnumber males by a ratio of more than 2: 1. In other words, n may be taken to be 2 or less for those samples, and the ratio of the rates to be 5 : 4 or less. For those samples drawn from high incidence populations, one might take n = 3 and the ratio 10 : 6, but it seems reasonable to accept 5 : 4 as the ratio for the total sample. So for all the data summarised here, one might suggest that among concordant DZ pairs, same-sexed pairs would outnumber oppositesexed pairs in the ratio of about 5 : 4. 
This table gives the relative frequencies of MM, MF, and FF twin pairs expected with 0, 1, and 2 affected if (1) the probability of a male being affected is p; (2) the probability of a female being affected is np; and (3) the probability of one twin being affected is independent of that of the other.
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